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[57] ABSTRACT

A lifter for an automotive seat, comprising a drive as-
sembly including a long forward link member and a
short rearward link member, and an operation mecha-
nism including a drive shaft, a housing rotatably pro-
vided on the drive shaft, a gear provided in the housing,
the gear being connected to the drive shaft, and a pair of
first and second pawl members rotatably pivoted in the
housing, with such arrangement that either of those
pawl members 1s selectively brought to engagement
with the gear by means of a switch-over cam. An opera-
tion lever is equipped with the housing, and both drive

assembly and operation mechanism are operatively
connected together. Thus, repeated reciprocal rotation
of the operation lever attains an easy adjustment of the
seat at a desired higher or lower level in a swinging
manner, which permits a small rotation range of the
operation lever. |

7 Claims, 7 Drawing Sheets
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- being rotatably provided in the housing, such that the -

LIFTER FOR AUTOMOTIVE SEAT

BACKGROUND OF THE INVENTION

1. Field of the Invention

‘The present invention relates to a lifter for adjustably
raising or lowering a seat of automobile, and is particu-
larly directed to a drive and operation mechanism of the
lifter.

2. Description of the Prior Art 10

A variety of lifters have been invented and used for
automotive seats, and most of them are actuated by
rotation of an operation lever to raise and lower the seat
cushion of the seat. For example, known is the lifter
disclosed in the Japanese Laid-Open Patent Publication 13
No. 57-37030. This prior art 1s of such construction that,
when in use, the operation lever is drawn out of a hous-
ing for increasing its length and then vertically rotated
for causing the vertical displacement of the seat cush-
ion. Therefore, the lifter operation is effected easily by 20
applying a small force upon such extended operation
lever. According to the prior art, however, the housing
and operation lever are formed in a mutually integral
reation, and in particular, the housing is directly con-
nected to a drive shaft in spline connecting manner, the 25
drive shaft being adapted for imparting a rotational
force applied on the operation lever to a drive mecha-
nism so as to adjustably move the seat frame in a verti-
cal direction. Consequently, for raising the seat to the
highest level, the operation lever needs to be rotated at 30
over 45 degrees, or rather, as the case may be, it needs
to be rotated at over 180 degrees, and an undesired,
abnormal rotational angle is required for the operation
lever. In that case, further, since the operation lever is
disposed at the lateral side of the seat cushion and adja- 35
cent to the floor of automobile, the rotation range of the
lever 1s limited within at most 180 degrees and thus can
never be rotated around at 360 degrees.

In general, an-ideal rotation range of the operation
lever for this kind of lifter is approx. 45 degrees above 40
and below a non-use horizontal position of the lever,
which 1s a most comfortable design for operation of
lever at the side of an occupant on the seat, who is to
operate the lever with his or her seating posture.

Certainly, the prior art suggests the extendability of 45
the operation lever and the provision of springs for
helping to give a drive force towards the link members,
in order to reduce the operation force required to rotate
the drive shaft and associated mechanisms. But, the
structure results in a rather complicated mechanism and 50
the undesired rotation range problem associated with
the operation lever remains.

SUMMARY OF THE INVENTION

In view of the above drawbacks, it is a first purpose of 55
the present invention to provide an improved lifter for
an automotive seat which permits adjustments of the
“height of the seat by rotating the operation lever within
a small rotation range so that the adjustments are ef-
fected easily and comfortably for an occupant on the 60
seat. |

To attain such purpose, the present invention com-
prises a drive shaft adapted to impart a drive force to a
drive assembly, a housing equipped with an operation
lever, which is rotatably provided on the drive shaft, a 65
gear provided within the housing, the gear being con-
nected via a non-reversible brake device to the drive
shaft, and a pair of first and second pawl members, each

first pawl member is engaged with one side of the gear
and the second pawl member is engaged with the other
side of the gear. In operation, with either of the first and
second pawl members being engaged with the gear, the
operation lever is rotated so as to cause the rotation of
both gear and drive shaft, thereby imparting a drive
force via the drive shaft to the drive assembly and ef-
fecting the adjustment of the height of the seat.
Accordingly, the two pawl members are firmly en-

gaged with the gear in one rotational direction of the

gear, while on the other side, they are easily disengage-
able from the gear in an opposite rotational direction to
that one rotational direction, and thus, such bilateral
engageable/disengageable state of the pawl members
permits a repeated reciprocal rotation of the operation
lever within a small rotation range thereof so as to raise
or lower the seat at a desired high or low level. This
does not require a great operation force for rotating the
operation lever, and allows adjustment for raising far
higher or lowering far lower the seat by the rotation of
the lever within a small rotation range thereof.

It 1s a second purpose of the present invention to.
improve a seating condition of the seat in conjunction
with the foregoing lifter.

To this end, in accordance with the present invention,
a long forward link member is rotatably provided at the
forward part of a seat frame of the seat, while a short
rearward link member is rotatably provided at the rear-
ward part of the seat frame, and those link members are
operatively connected with the abovementioned drive -
assembly and further are moved vertically in a coordi-
nated, interlocking relation with each other by the rota-
tion of the operation lever.

Accordingly, the synchronized rotation of the long
and short link members produces the swingingly raising
and lowering of the seat, whereupon the seat is raised
and lowered, giving an arcuate movement trace. Thus,
an occupant feels a more comfortable seating state dur-
ing his or her adjustment of the seat height.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a seat
frame and slide rail device, in which a lifter is provided
in accordance with the present invention: |

FIG. 2 is an exploded perspective view of the slide
rail device, showing a principal part of the present in-
vention; | |

FIG. 3 is a side view of an automotive seat in which
an operation mechanism of the lifter is provided;

FIG. 4 1s a sectional view of the seat in the FIG. 3;

F1G. 3§ 1s an exploded perspective view of a non-rev-
ersible brake device which is employed by way of ex-
ample for the lifter;

FIG. 6 1s a sectional view of an operation mechanism

‘of the lifter, which shows the state wherein the opera-

tion mechanism 1s to be rotated upwardly;

FIG. 7 1s a partially enlarged view of the operation
mechanism in the FIG. 6:

F1G. 8 1s a sectional view taken along with the line
VII—VII in the FIG. 6; and |

FIG. 9 is a sectional view of the operation mechanism
of the lifter, showing the state wherein the operation
mechanism is to be rotated downwardly.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Referring to FIG. 1, a seat frame (F) and a slide rail
device (1) are illustrated, both of which are adapted for

use in an automotive seat. The seat frame (F) is com-
posed of a seat back frame (F1) and a seat cushion frame

(F2). The slide rail device (1), as shown, is constructed
by a pair of spaced-apart slide rails each comprising an
upper rail (12) and a lower rail (11), the upper rail (12)
being slidably fitted in the lower one (11), thereby per-
mitting the the upper rail (12) to be movable forwardly
and backwardly along the lower rail (11).

Reference is now particularly made to FIG. 2, in
which one-side part of the slide rail device (1) is illus-
trated where a principal portion of a lifter is mounted in
accordance with the present invention. As will become
apparent heretnafter, the lifter is essentially formed by
an operation mechanism (a) and a drive assembly (b),
and it is to be noted that the operation mechanism (a) is
operatively connected via a non-reversible brake device
(3) to the drive assembly (b) and that the drive assembly
(b) is actuated by the operation mechanism (a) so as to
raise or lower the seat cushion frame (F2). It is further
noted that the upper rail (12) of the slide rail device (1)
1s formed in a manner upstanding relatively high from
the lower rail (11), whereby a wide area is defined in the
lateral wall of the upper rail (12), where the foregoing
elements of the lifter are mounted.

Referring to FIG. 5, the drive assembly (b) is com-
prised of a drive shaft (4) which is rotatably inserted
through the forward part of the upper rail (12), the
arrangement of the drive shaft (4) being such that its one
end, which extends inwardly of the upper rail (12), is
tormed with a spline part (4g), and its other end (4b) (as
pest seen in FIG. 5), extends externally of the upper rail
(12). A pinion gear (26) is fixed at such other end (4b) of
the drive shaft (4). A generally triangular rearward link
member (22) which is, at its rearward lower vertex
point, rotatably connected to a crank shaft (28) which is
secured rotatably to the paired upper rails (12)(12),
extending therebetween. A connecting rod (23) has a
rearward end which is pivotally, rotatably connected to
the forward lower vertex point of the rearward link
member (22). The connecting rod (23) is at its forward
end part, shdably supported on a support roller (25) and
further has, formed there, a rack portion (24) which is in
a meshed engagement with the pinion gear (26). A for-
ward link member (21) has upper and lower ends which
are respectively connected to the forward part of the
seat frame (20) and that of the upper rail (12) in a pivot-
ally rotatable manner. The support roller (25) is pro-
vided on the lateral wall of the upper rail (12), project-
ing outwardly thereof and being free to rotate.

Turning to review of FIG. 1 in this context, the for-
ward link member (21) is also disposed at the other-side
part of the slide rail device (1), and a pair of the forward
link members (21)(21) are each at its lower end fixed on
a rod (27) which is rotatably secured to the forward end
portions of the paired upper rails (11), extending there-
between. As shown, both of the two forward link mem-
bers (21)(21) are inclined at a proper angle in a direction
inwardly of the slide rail device (1). Designation (22"),
at such other-side part of the slide rail device (1), de-
notes a elongated rearward link member which is rotat-
ably connected to the crank shaft (28), located at the
side opposed to the above-stated triangular rearward
link member (22). Thus, it is seen that, between the
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upper rail (12) and seat cushion frame (F2), the paired
forward link members (21)(21) and the rearward ones
(22)(22') are provided, forming a vertically rotatable
linkage of the lifter, and it should be noted that the
length (11) of the forward link members (21)(21) is
greater than that (12) of the rearward link members
(22)(22). .

Referring now to FIG. 1 and 6 through 9, the above-
mentioned operation mechanism (a) is of such construc-
tion that it comprises a gear (5) which is at its center
hole secured to the spline part (4a) of the drive shaft (4)
in a spline connecting manner, a housing (65) which is at
its center hole (not shown) rotatably supported on the
drive shaft (4) such that the housing (65) per se is free to
rotate independently about the drive shaft (4), an opera-
tion lever (67) integrally provided with the housing
(63), the operation lever (67) being normally positioned
generally horizontally relative to the upper rail (12), a
lid member (66) secured upon the housing (65) for cov-
ering the opened side thereof, a pair of first and second
pawl members (61)(62), both of them being mounted
pivotally in the housing (65) in such a manner that the
first pawl member (61) is rotatably pivoted at its rear
end (61c) and urged by a first spring (61a) in a direction
wherein the forward free end (615) thereof is engaged
with one of the teeth (54) of the gear (5), and on the
other hand, the second pawl member (62) is likewise
pivoted at its rear end (62¢) and urged by a second
spring (62a) in a direction opposite to that of the first
pawl member (61); namely, in a direction wherein the
free end (625) of the second pawl member (62) is en-
gaged with one of the teeth (5q) of the gear (5). In this
connection, as best seen in FIG. 7, the gear (5) is so
formed that the angle of the valley (v) in each of the
teeth (a) assumes 90 degrees, whereby the forward end
(61b) of the first pawl member (61) is abutted against
one side (51) of the teeth (52), whereas, as understand-
able from FIG. 9, the forward end (626) of the second
pawl member (62) is to be abutted against the other side
(52) of the teeth (5@). Accordingly, with this structure,
the first pawl member (61) is locked at the side (51) of
the teeth (Sa) against rotation, but, in contrast, the same
member (61) is rotatable upwards at the other side (52)
of the teeth (5a) since the forward end part of the first
pawl member (61) is placed upon such other side (52)
and pushed thereon from above by the elastic first
spring (61a), as can be seen in FIG. 7. On the contrary,
the second pawl member (62) is locked at the other side
(52) of the teeth (5a) against rotation while being rotat-
able downwards at the side (51) thereof, as can be seen
in FIG. 9. This means that, in the case of FIG. 7, the
upward rotation of the operation lever (67) results in the
simultaneous rotation of both housing (65) and gear (5)
SO as to cause rotation of the drive shaft (4), and after
having been rotated upwardly, the operation lever (67)
Is permitted to be rotated downwardly independent of
the gear (5) because while the operation lever (67) is
being rotated down (so is the housing (65)), the first
pawl member (61), by the reason that it is unlocked or
disengageable state with regard to the teeth (5q2) of the
gear (3) as stated above, is caused to turn around the
gear (5), riding over one or several teeth (52) in a click-
Ing and sliding manner. The same goes for the second
pawl member (62), which is, however, moved in a re-
verse fashion as compared with that first pawl member
(61), as will be described later. Therefore, the first pawl
member (61) serves to permit clockwise rotation of the
drive shaft (4) by the upward rotation of the operation
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lever (67), and the second pawl member (62) serves to
permit counterclockwise rotation of the drive shaft (4)
by the downward rotation of the lever (67).

A switch-over cam (63) of a generally sector shape is
rotatably secured at the pin (64a), the switch-over cam
(63) being connected with a lever (64) provided on the
1id (66) in order that the rotation of the lever (53) causes
the switch-over cam (63) to engage or disengage either
of the first and second pawl members (61)(62) into or

out of the teeth (8a) of the gear (5). The sector shape of 10

the cam (63) serves to facilitate the ease of switching
rotative motion of the lever (64) so that the switch-over
operation may be effected with a small force.

'The non-reversible brake device (3), as best shown in
FIG. J; is a conventional type of device used commonly
in this kind of lifter. In this device (3), a coil spring (32),
which has first and second securing parts (322)(32b), is
pressingly accommodated within the inner circular wall
of an outer casing (31) and an inner casing (33) 1s fitted
in the outer casing (31). The inner casing (33) has,
formed therein, first and second cut-away parts
(332)(33b) so that the first and second securing parts
(322)(32b) are respectively abutted against those first
and second cui-away parts (33a)(33b). The above-men-
tioned drive shaft 1s penetrated and fixed in the inner
casing (33) and further, the spline part-(4a) of the drive
shaft (4) extends through the hole (31a) of the outer
casing (31) for spline connection with the center hole of
the gear (5) as described previously (see FIG. 1).

Designation (65a) denotes an arcuate slit perforated
in the housing (65). Also, designation (68) denotes a
guide pin which is fixed on the outer side of the lateral
wall of the upper rail (12), projecting therefrom and
passing through the arcuate slit (65¢) in a manner slid-
able therealong. This provides a limit against the verti-
cal rotation of the operation mechanism (a).

Now, the operation of the above-described lifter ac-
cording to the present invention will be set forth as
below, with reference to FIG. 3 and 6 through 9.

As shown 1n FIG. 3, the aforementioned seat frame
(F) is incorporated in a seat (S), with the seat back and
seat cushion frames (F1)(F2) being disposed in a seat
back (B) and seat cushion (A) respectively. As is appar-
ent, the seat cushion (A) is to be raised or lowered by
use of the above-described lifter, and when it is desired
to raise the seat cushion (A), an occupant on the seat has
to rotate the operation lever (67) upwardly, in which
case, prior to doing so, the lever (64) associated with the
switch-over cam (63) is necessarily turned up to cause
the switch-over cam (63) to bring the first pawl member
(61) into engagement with the gear (5), keeping the
second pawl member (62) away from the gear (5), as in
FIG. 7. In that state, it is observed that the switch-over
cam (63), at its arcuate edge, presses downwardly the
second pawl member (62) away from the gear (5),
against the urging force of the second spring (62a),
while on the other hand, the first pawl member (61) is
urged into engagement with one of the teeth (5a). Then,
the operation lever (67) is rotated upwardly as indicated
by the phantom line in FIG. 3, which simultaneously
causes the clockwise rotation of the gear (5) and further
stmultaneously causes the rotation of the pinion gear
(26) via the drive shaft (4). By the rotation of the pinion
gear (26), the connecting rod (23) is caused to move
forwardly in the arrow direction as shown in FIG. 4,
due to the pinion-rack engagement between the pinion
gear (26) and rack portion (24) of the connecting rod
(23), whereupon the rearward link member (22) is ro-
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tated about the crank shaft (28) in the shown arrow
direction, with the result that all of the forward link
members (21)(21) and rearward link members (22)(22")
are caused to rotate coordinately in a sense to rotatively
stand up in the arrow direction, and thus, the seat cush-
ion frame (2) or seat cushion (A) is raised in a swinging
way as indicated by the curved arrow. Therefore, as
can be understood in FIG. 3, the seat cushion (A) is
displaced forwardly and backwardly as indicated by the
phantom line, and the buttocks point (HP) of an occu-
pant seated on the seat cushion (A) is displaced as illus-
trated.

For raising the seat cushion (A) further, the operation
lever (67) is rotated downwardly to the original hori-
zontal position, during which the lever (67) is permitted
to rotate about and independent of the drive shaft (4)
because of the easily disengageable state of the first -
pawl member (61) against the gear (§), which is under-
standable from FIG. 7 as well as the previous descrip-
tion, and then, rotated again upwardly, thereby causing -
further rotation of the drive shaft (4) which in turn
causes further actuation of the foregoing drive assembly
(b) so as to raise the seat cushion (A) higher. Hence, the
repeated reciprocal, vertical rotation of the operation
lever (67) may achieve the desired high level of the seat
cushion (A). In this respect, preferably the rotation
range of the operation lever (67) is set approximately 45
degrees from the non-use horizontal position up to the
maximum upward rotation limit. |

When it is desired, reversely, to lower the seat cush-
ion (A), the lever (64) of the switch-over cam (63) is -
turned down to cause the cam (63) to bring the second
pawl member (62) into engagement with the gear (5)
and keeping the first pawl member (61) away from the
gear (5). Then, the operation lever (67) is rotated down-
wardly from its non-use initial horizontal position in the
arrow direction as in FIG. 9, which causes the simulta-
neous rotation of the pinion gear (26) via the drive shaft
(4) in a counterclockwise direction. This counterclock-
wise rotation of the pinion (26) causes the rearward
movement of the connection rod (23) so as to rotate
downwards the four link members (21)(21)(22)(22),
whereby the seat cushion (A) is lowered. Naturally, the
operation lever (67), which is now disposed at a lowest
point from its initial horizontal position, may be rotated
back (upwardly) to the horizontal normal position,
without rotation of the drive shaft (4), as the second
pawl member (62) stands in unlocked or disengageable
state with regard to the side (52) of the gear (5) as men-
tioned above. Thus, the repeated reciprocal, vertical
rotation of the operation lever (67), in this instance, may
attain the desired low level of the seat cushion (A). In
this case, also, the rotation range of the lever (67) is
preferably set at approximately 45 degrees from the
horizontal position down to the maximum downward
rotation limit.

From the above description, it is appreciated that, (i)
the provision of the first and second pawl members
(61)(62) is effective in reducing the rotation range of the
operation lever (67), hence permitting an ideal rotation
range of the lever (67); namely, about 45 degrees above
or below the normal non-use horizontal position
thereof, and further no great force is required to rotate

- the operation lever (67) for raising or lowering the seat

65

cushion (A), and that (ii) the synchronized rotation of
the long and short link members (21)(21)(22)(22’) pro-
duces the swingingly raising and lowering of the seat
cushion (A), which represents an arcuate movement
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trace as indicated in the curved arrow in FIG. 4, and
thus, gives a more comfortable seating state to an occu-
pant on the seat (S) during his or her adjustment of the
seat height.

While having been described above, it should be
understood that the present invention is not limited to

the illustrated embodiment, but other various modifica-
tions, replacements and additions may structurally be

possible without departing from the spirit and scope of
the appended claims for the invention.

What is claimed is:

1. A lfter for an automotive seat, in which the seat
includes a seat frame and slide rail device, comprising:

a drive means disposed between said seat frame and
slide rail, said drive means including a link means;

a drive shaft adapted to impart a drive force to said
drive means;

a housing equipped with an operation lever, said
housing being rotatably provided on said drive
shaft;

a gear provided in said housing and fixedly connected
via a non-reversible brake device to said drive
shaft;

a first pawl member rotatably provided in said hous-
Ing, said first pawl member being disposed such as
to be engageable with one side of said gear, to
thereby permit said gear to be rotated in a first
direction;

a second pawl member rotatably provided in said
housing, said second pawl member being disposed
such as to be engageable with the other side of said
gear, to thereby permit said gear to be rotated in a
second direction opposite to said first direction;

a switch-over cam provided in said housing, said
switch-over cam being adapted to bring either of
said first and second paw! member into engage-
ment with said gear,

whereby rotation of said operation lever causes said
drive shaft to rotate in either of said first and sec-
ond directions and thus impart said drive force
therefrom to said drive means so as to adjustably
raise or lower said seat. ‘

2. The lifter as defined in claim 1, wherein said link
means of said drive means comprises a pair of forward
link members and a pair of rearward link members,
wherein said pair of forward link members are rotatably
connected to a forward portion each of said seat frame
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and slide device and said pair of rearward link members
are rotatably connected to a rearward portion each of
sald seat frame and slide device, and wherein said for-
ward link members are formed longer than said rear-
ward link members, whereby said seat frame is moved
In a swinging manner.

3. The liiter as defined in claim 1, wherein said gear is
formed with a plurality of teeth, each of said teeth hav-
ing a valley which assumes a 90-degree angle between
1ts one side and other side, and wherein it is so arranged
that said first pawl member is, at its free end part, to be
engaged with said one side of said gear, while said sec-
ond pawl member is, at its free end part, to be engaged
with said other side of said gear.

4. The lifter as defined in claim 1, wherein said first
and second pawl members are each at its rear end part
rotatably pivoted in said housing, wherein said first and
second pawl members are each urged by a spring in a
direction wherein its forward free end part is to be
engaged with said gear, and wherein said switch-over
cam 1s disposed between said first and second pawl
members, whereby operation of said switch-over cam
brings either of said first and second pawl members into
engagement with said gear.

5. The lifter as defined in claim 1, wherein a lever is
provided on a upper surface of said housing such that
said lever is exposed externally of said housing, and
wherein said lever is integrally connected to said
switch-over cam, so that operation of said lever causes
either of said first and second pawl members into en-
gagement with said gear.

6. The lifter as defined in claim 1, wherein said drive
means further includes a pinion gear fixed on said drive
gear and a connecting rod whose one end is connected
with said link means and whose other end is formed
with a rack portion, and wherein said pinion gear is
meshed with said rack portion of said connecting rod.

7. The lifter as defined in claim 1, wherein said hous-
ing has an arcuate slit perforated therein, said arcuate
slit being defined along a circle whose center is disposed
at a center of said housing, and wherein a guide pin is
provided in said housing such that it passes through said
arcuate slit, so that the rotation of said housing and thus
of said operation lever is limited by said guide pin and

arcuate slit at a certain rotation range.
* . * E %
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